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Abstract e We can investigate the distribution of differ-
ent kinds of shifts in different sub-corpora and
This paper presents an English-Swedish Par- characterize the translation strategy used in
allel Treebank, LIinES, that is currently un- terms of these distributions.
der development. LIinES is intended as a
resource for the study of variation in trans- In this paper the focus is mainly on the second as-

lation of common syntactic constructions  pect, i.e., onidentifying translation correspondences
from English to Swedish. For this rea-  of various kinds and presenting them to the user.
son, annotation in LinES is syntactically ori- ~ When two segments correspond under translation
ented, multi-level, complete and manually  but differ in structure or meaning, we talk of a trans-
reviewed according to guidelines. Another lation shift (Catford, 1965). Translation shifts are
aim of LinES is to support queries made in  common in translation even for languages that are

terms of types of translation shifts. closely related and may occur for various reasons.
This paper has its focus on structural shifts, i.e., on
I ntroduction changes in syntactic properties and relations.

Translation shifts have been studied mainly by

The empirical turn in computational linguistics hasyangsjation scholars but is also of relevance to ma-

spurred the development of ever new types of basigine translation, as the occurrence of translation

linguistic resources. Treebanks are now regarded gfifts js what makes translation difficult. While not

a necessary basic resource (Nivre et al, 2005) ang} types of translation shifts need be handled by a

many of the parallel corpora that were created in thg,;chine translation system at least the ones that are
nineties are being developed into parallel treebankg ;e to differences in grammar must be, and, gener-
A parall_el treebank extends the usability of a parall%”y speaking, the more of the others that can be han-
corpus in several ways: dled, whether motivated by style or translator pref-

erences, the better the system.

e The application of syntactic annotation

schemes can be tested on several languaggs | inES

and enable multi-lingual evaluation and/or
training of parsers. LinES, Linkoping English-Swedish Parallel Tree-

bank, is created on the basis of LTC, The Linkdping

e With access to syntactic relations and alignTranslation Corpus (Merkel, 1999). The selection of

ments we can provide much more fine-grainedentences from the sources are somewhat arbitrary.
characterizations of structural correspondencdshas been assumed that whatever selection is made,
and automatically identify and count such cor-as long as it is random, will provide typical exam-
respondences in the corpus. ples of the usage of function words and grammatical



Eng.Did you see the elephants ? 2.2 Linguistic annotation

Swe. Rg ni elefanterna ? Word ber of attrib for linquisti
Links: (0,0,-1,-1,5)#(1,1,1,1,5)%(2,2,0,0,5) ords carry a number of attributes for linguistic an-

#(3,4,2,2,5)#(5,5,3,3,5) notation. The most important of these attributes are

base for the word stempos for the part-of-speech,
Figure 1: Encoding of word alignments in short for-m8d for morpho-syntactic propertiesunc for de-
mat. pendency relation with respect to a head word, and
f a for the position of the head word.

Base forms are identical to one of the actually
occurring forms of a word. Thus, the base form
generally is not a proper lemma, as words of differ-
21 Sub-corpora ent parts of speech, and words of the same parts of

The current version of LInES has two sub-corporépeeCh with different inﬂections, may have the same
Access, that includes sentences from MS Access ofase form.

line Help texts, and Bellow, with sentences taken A common set of parts of speech and morphologi-

from the novelJerusalem and Backritten by Saul cal properties are used for both languages. While all
Bellow. Each sub-corpus contains 600 sentendeart-of-speech categories apply to both languages,
pairs that have been parsed and aligned at the wos@me morphological properties are used only for one
level. The goal is to include 1-2 more genres witff them. For instance, participial forms are sub-

different texts from each genre and about 1000 sefategorized differently in English and Swedish, and
tence pairs from each text. only Swedish nouns are sub-categorized for definite-

constructions and their translation.

A sub-corpus of LInES consists of three files: d'€SS-
source file, a target file, and a link file. Source and The syntactic annotation in LinES is based on de-
target files of LinES are XML-formatted monolin- P€ndency relations. Each segment is assumed to
gual files. These files are structured in terms dfi@ve asingle head token and all other tokens, except

segments and words. Segments are demarcated B{nctuation marks, are direct or indirect dependents
<s>-tags and words by w>-tags. of the head. The analysis is projective, i.e., no dis-

A word normally corresponds to an orthographiccontinuous phrases are allowed. This makes conver-
word of the source text. However punctuatior?ion to flat phrase structure representations simple.

markers and clitics are treated as separate worda€Pendency analysis has an advantage for parallel
and a restricted set of multi-word units, suchcds treebanks in that phrase alignment to a large extent

course, each otheare treated as single words. is given for freer:rom thﬁ_ word alignment. f
Each segment has a unique identifier, its s-id. Cor- _For parsing, the Machinese Syntax parsers for En-

responding source and target segments are assigr%'ah and Swedish from Conpe_x_or Oy, have been
used. These parsers supply initial values for base

identical s-ids. Similarly, each word has a uniquef\ t-of h and holoaical cat .
identifier, its word-id. In addition, each word has antf)rm’ |c|)_|ar -0 —spetehc an [[nf[)_rp (.)OE!C?ESCZ%QOH.Z&_
identifier that states its relative position in the seg-'on' OWEVET, the annotation in Lin mer in
ment. several respects from the parser output. First, post-

Th wo f ts for link files: XML processors that convert annotations and add morpho-
ere are two tormats for fink Ties. an ~ syntactic information not provided by the parsers are

format and a short format, where a corresponden% plied. Some function words have also been given

is identified by five numbers. The first two numbersdifferent parts-of-speech in LinES.

identify a word sequence from the source segment, The dependency functions used in LINES also dif-

and the next two humbers a word sequence from tt}e o .
. . . er from those of the parsers. The main difference is
target segment. (0,0) is the index for the first word,

. . . hat they are structure-oriented. In particular, many
The pair (-1,-1) is used to represent a null alignmeng, . . L .
unctions with a primarily semantic flavour that the

The fifth number classifies the link as independent or . e

. ) . Oﬁ;arses use are encoded as adverbials or modifiers,
as part of a discontinous alignment. An example
this encoding is shown in Figure 1. 'Seeht t p: / / wwv. connexor . conl



while others have been added. For instance, LINES
distinguish both prepositional objects and particles
from adverbials and employ some additional func-

tions not used by the parsers, such as vocative. o sl Gt =9)

2.3 Alignment
The Americans wanted the new regimeto make the | Amerikanama vill at den nya regimen skulle géra
Sentence a| |g nment | nL | nES iS take n over fron populace Herate , to creae ' arge and stable middle | befolkningens breda ager lskurniga och skapa " en ster
. . i . [bellow-290] | class a sufficientidentfication o°local ideals and values | och stabil medellass och en tlrackiq identfering med
LTC , Wh | | e the g ul d e | nes for wo rd al |g nment are . o thattruly ndigenous demoratc sttutors coud | fandets eqna deal och varderingar, s at vrkigt
. . . growup." inhemeka demckratisca insitutioner kunde vaa fram "
slightly different. All of the alignments are manu-
a_”y reviewed, uSing the interactive word alignmen' 1 hadbeenteling Shehar ken ve vere walkingin he | Nar Shahar oc jagpromenerade | GaiHinom hade ag
. Gai-kinnom that  had n'tiked it when Dav d sag at detstite mig at Davd Ber-G.rion pa sina besok
SySte m I*Lin k (M e I’ke| et al y 2003) . [bellow-325] | Ben-Gurion on fis vsits to the United-Gtates would call | USA brukade uppmana de amerikarska judama att ge upp

upon Amercan Jews to gire up ther ilusiors about sina ilusioner om gojarras demokref cch emigrera t
qoyish cemocacy end emigrate ful saeedto Israel, | Tsraelifiygands fling .

The basic rule for alignment in LINES is the same
as the one used in many other projects, name
“Align as short segments as possible, and as lor| ]
segments as necessary”. This guideline means tt
. . . Ttust that they wil give us better love thanthey are | Zag hoppas tt den Karlek de skincer oss & av bitre
|f we cannot f|nd a gOOd I|nk for a Word that we are belon 304 getting Fom us ,for ours s a very low-qualty Fvaltet an dzn defar av oss , for vir egen & av en mycket
IOOking at. we tl’y to f|nd a Segmel’lt that inCIUde‘ ek 34 upward-seping vegatabla-cap sort of ove, a5 Iighassic uppdtspprande vatsafsiknande sotsom &
h d 1’:h th bett dent. H b shortved astis spontanecus Ikakoivad som spentan,
that wor at has a better correspondent. HOWEV€i=
if the argument can go either way, we prefer many _
small links to few large ones. For example, a corFigure 2: Output from LIinES. The query concerns
respondence such #éise house~ husetis aligned hodes with an object function in the source text cor-
(0,0,-1,-1)#(1,1,0,0) rather than (0,1,0,0). Thus, s&sponding to subjects in the target text.
called level shifts (Catford, 1965) are normally en-
coded with the aid of null links in LIinES.

3.2 Subtreesearch

This s athoughtthet sometimes crosses Jenish minds | Deta dr en tanke son judars medvetande snudcar vic
. nland

3 Querying LIinES In principle any subtree of a full dependency tree

Aword-aligned parallel corpus can easily be querie§ould be the object of an alignment relation. More-
for word correspondences, using whatever linguisti€Ver, if we wish to explain the occurrence of a cer-
information is associated with the words. A parallefain structural shift, the relevant information may be
treebank can in addition be queried for functionaloc@ted anywhere in the tree and even outside the

information and, in principle, arbitrary subtrees andf€€: While it would be desirable to have arich lan-
their correspondences. guage for specifying tree queries, such as that used

The query interface for LinES is in deveIop—With Tgrep2 (Rhode, 2004), we do not initially aim

ment. The current web-based interface supporf€" handling arbitrary combinations of constraints,
link-based search, while tree-based search is still PPt wantto handle queries that classify a correspon-

the pipeline. dence in terms of types of shifts such as deletion,
addition, convergence, head switch, and so on.
31 Link-based queries We restrict consideration to subtrees that form a

A link-based query can specify constraints on segsonnected part of a full tree with a single node as its
ments that have been aligned as a pair. In the sirhead and zero or more dependent nodes. If the head
plest case the query specifies constraints on a singlede has no dependents, the subtree and the node are
node of the dependency tree. In this case LinES sujsientical.

ports any combination of constraints on base forms, A subtree ignclusiveif it contains all (direct and
parts-of-speech, morphological information, and dendirect) dependent nodes of its head node. It is
pendency relation. Constraints can also be placed amilevelif its longest branch has length one, and is
the number of nodes. Moreover, constraints can lmmplete wrt to this depth if it contains all direct de-
specified only for one of the languages, or for botipendents. In addition to these two types of subtrees,
of them. An example is shown in Figure 2. queries for single branches and their correspondents



need to be supported. tence pair need not be complete and, contrary to
A subtree and its image aigomorphicif (i) they LIinES, the alignment of non-equivalent phrases are
have the same number of nodes, (ii) the same nuravoided rather than sought for.
ber of branches, and (iii) the n:th branch of the im-
age is an isomorphic image of the n:th branch of th%
given subtree, where n identifies left-to-right order. eferences
For a branch to be an isomorphic image of anothek. C. Catford 1965A Linguistic Theory of Translation:
branch we require that its m:th subtree of depth 1 is An Essay in Applied Linguistics.ondon, Oxford Uni-
the image of the m:th branch of the other one. versity Press
Even if a subtree and its image are isomorphid,ea Cyrus 2006. Building a resource for studying trans-
they are not necessarily free of shifts. This is so, lation shifts. Proceedings of LREC 2006, Genoa, May
. . . . 24-26, 2006 1240-1245.
because the notion of isomorphism so far defined
does not take associated linguistic information int&ilvia Hansen-Schirra, Stella Neumann, and Mihaela
account. We believe that a simple formal solution Vela. 2006. Multi-dimensional Annotation and

; : ; ; _Alignment in an English-German Translation Cor-
is hard to find in spite of the fact that our cate pus. Proceedings of the EACL Workshop on Multi-

gories are gniform. Thus, Wg need to treat COIT€- dimensional Markup in Natural Language Processing
spondence in annotations notionally. Starting from (NLPXML-2006), Trento, Italien, 4. April 2006, 35-
a simple formal notion of regular correspondence for 42.

subtrees and their images, we may consider extenM—agnus Merkel 1999. Understanding and enhanc-

ing it by adding explicit equivalence relations that ing translation by parallel text processinginkdping
express normal relations when translating from En- Studies in Science and Technology, Dissertation No.

Magnus Merkel, Michael Petterstedt, and Lars Ahren-
4 Related work berg. Interactive Word Alignment for Corpus Linguis-

tics. Proceedings of Corpus Linguistics 28-31 March,
Several projects for the creation of parallel treebanks 2003, Lancaster. UK.

have recently been launched. The FuSe- pro]e%gakim Nivre, Koenraad de Smedt, and Martin Volk

(Cyrus, 2006_) annotates parts of the EnQI'Sh and 2005. Treebanking in Northern Europe: A White Pa-

German sections of the Europarl corpus with regard per. Holmboe, Henrik (ed.) Nordisk Sprogteknologi

to predicates and their arguments. LinES is different 2004: Arbog for Nordisk Sprogteknologisk Forskn-

from FuSE in that it aims for complete alignments Ngsprogram 2000-2004, 97-112. Kgbenhavn: Mu-
. . . S seum Tusculanums Forlag.

of segment pairs and (semi-)automatic derivation of

shifts. Yvonne Samuelsson and Martin Volk. 2006. Phrase
CArA _ ; Alignmentin Parallel Treebanks Jan Haji¢ and Joakim

IThe CkI’OCQ hprOJect (Hangen Slghr:rrba er;[ al 2|006) Nivre (eds.)Proceedings of the Treebank in Linguistic

also works with German and English but has a larger tpeqry workshogPrague, Czech Republic, December

scope. Complex queries based on the annotation for2006. 91-102.

many types of shifts can be formulated, though so faDr las T L Rhod 2004 TGren? h

only with detailed knowledge of the XML-format ougas . .. ode : rep2 - the

. i next-generation search engine for parse trees.
and the details of the annotation. http://tedl ab. nit.edu/ dr/Tgrep2/.

The SMULTRON corpus (Volk et al, 2006 artin Volk, Sofia Gustafson-Capkova, J. Lundborg, T
. i , ia Gu - va, J. Lu , T
Samuelsson and Volk, 2006) includes data frorP(l Marek, Yvonne Samuelsson, and F. Tidstrom. 2006.

three languages (English, German, and Swedish). xmL-Based Phrase Alignment in Parallel Treebanks.
The annotation is based on phrase structure analy-Proceedings of EACL Workshop on Multi-dimensional
ses. This project is primarily oriented towards ma- Markup in Natural Language Processingrrento,
chine translation and the recognition of translation '@y, April 2006.

equivalents that can “serve as translations outside

the current sentence context” (Samuelsson and Volk,

2006). For this reason, phrase alignment of a sen-



